This prospective, observational study aimed to identify children likely to require sedation preoperatively by measuring anxiety levels using the modified Yale Preoperative Anxiety Scale (mYPAS). Other possible predictive factors for preoperative sedation were also investigated. METHODS: A total of 455 patients aged 2 -12 years scheduled for surgery requiring general anaesthesia were enrolled in the study. Patients' anxiety levels were measured using the mYPAS in a preoperative holding area just before patients were separated from their parents or guardians and entered the operating theatre. Anaesthetists blinded to the mYPAS assessments judged whether the child could be separated and enter the operating theatre without a sedative. The ability of the mYPAS to predict the need for preoperative sedation was analysed by receiver operating characteristic (ROC) curve analysis. RESULTS: The optimum mYPAS cut-off for requiring sedatives was 41.7 according to ROC curve analysis. Multivariate logistic regression analysis showed that age, mYPAS > 40 and waiting time were independent predictors of the requirement for sedative administration. CONCLUSIONS: High anxiety levels, young age and long waits contributed to the need for preoperative sedation in children.
Introduction
More than half of children scheduled for surgery requiring general anaesthesia experience apprehension and stress, which may lead to fearful behaviour and lack of cooperation. 1 The moment of separation of the child from their parents or guardians to enter the operating theatre can be particularly difficult. Some children will explicitly verbalize their fears, while others will exhibit behaviours indicating distress, such as crying, screaming, nonverbal resistance and negative verbalizations. 2 Various pharmacological and nonpharmacological techniques have been used to alleviate this situation. Most nonpharmacological methods are centred on reducing anxiety and improving cooperation. Some children have good responses after watching a cartoon, 3 playing video games 4 or being hypnotized. 5 Clown doctors, 6 low sensory stimulation 7 and music JE Kim, BY Jo, HM Oh et al. Preoperative sedative use in children therapy 8 have been used to make the environment more comfortable for children. Although these nonpharmacological methods may increase cooperation by children, they do not consistently reduce anxiety. 9 Sedative premedication, the most frequently used intervention, results in increased pharmacological costs, the need for additional nursing staff and an increased requirement for appropriately equipped bed space in the preoperative holding area. 1 Additionally, sedatives may be associated with side-effects, including increased production of secretions, vomiting, postoperative hallucinations, dose-related respiratory depression and delayed emergence from general anaesthesia. 10, 11 There are, therefore, sound clinical and economic reasons to identify those children who are most likely to exhibit emotional distress and poor behavioural compliance when being separated from their parents or guardians before entering the operating theatre.
Anxiety, one of the most distressing feelings in the preoperative setting, may interfere with medical practice, with patients refusing to communicate, take medication, undergo intravenous cannulation, enter the operating theatre or accept a mask, particularly in children. The modified Yale Preoperative Anxiety Scale (mYPAS), an observational behavioural checklist for anxiety in preoperative settings, has been shown to be applicable to children aged 2 -12 years. 12 The primary objective of the present study was to evaluate whether a child's level of anxiety as measured by the mYPAS could predict the need for preoperative sedatives and to identify the optimal mYPAS cut-off for the provision of sedatives using this measure. The secondary objective of the study was to identify other significant predictors of the need for preoperative sedatives.
Patients and methods

PATIENTS
Children aged 2 -12 years with American Society of Anesthesiologists physical status I or II scheduled for surgery requiring general anaesthesia at Saint Mary's Hospital, Seoul, Republic of Korea, were consecutively enrolled in this prospective, observational study between January 2008 and March 2010. Patients with neurological abnormalities, psychological disorders or developmental delay were excluded from the study.
The study protocol was approved by the Institutional Review Board of the Catholic University of Korea (KCMC07OT067) and was registered with the Korean Clinical Research Information Service (KCT0000270). Written informed consent was provided by the patients' parents or guardians.
ADMISSION PROCEDURES
Each patient was accompanied by his/her parent(s) or guardian(s) until the time of actual separation, which occurred in a preoperative holding area immediately before the patient was taken into the adjacent operating theatre. All routine preoperative information was obtained before arriving in the preoperative holding area, and preparation, including intravenous cannulation, was performed in the admission room or day surgery centre. Formula or solid foods could be given to the patient up to 6 h before anaesthetic induction, and clear fluid was offered until 2 h before induction. No sedatives were given before arrival in the preoperative holding area.
Just before their operation, all patients and their parents or guardians entered a single preoperative holding area that was JE Kim, BY Jo, HM Oh et al. Preoperative sedative use in children separate from the admission room or day surgery centre and from the operating theatre. The holding area was usually quiet, except for sounds associated with patients and guardians entering the area, communicating with the medical staff, and patients leaving to enter the operating theatre. Patients came into this area lying on a hospital trolley and were greeted by nursing staff. After a routine check of patient information relating to the surgery, the parents or guardians were asked about the birth order of the patient, whether the patient had siblings and whether the patient had been admitted to hospital previously or had any prior experience of surgery. The type of parent or guardian and type of admission (day surgery centre or admission room) were also recorded.
ASSESSMENT OF ANXIETY
Patients' anxiety levels were measured using the mYPAS by one of three nursing staff members in the preoperative holding area just before patients were separated from their parents or guardians for entry into the operating theatre. Before participation in the study, the nursing staff were trained to use the mYPAS; inter-rater reliability was excellent, with an intraclass correlation coefficient of 0.95.
The mYPAS contains five categories: activity, vocalizations, emotional expressivity, state of arousal and use of parent. 12 The total on the mYPAS was calculated using the equation described in a previous study; 13 the possible range of the mYPAS ranged from 23 to 100, with higher numbers indicating greater anxiety.
ASSESSMENT OF NEED FOR SEDATIVES
Just before transfer to the operating theatre, one of seven faculty anaesthetists with experience in paediatric anaesthesia and the surgeon came to the preoperative holding area to meet the patient and their parents or guardians. The anaesthetist, who was blinded to the mYPAS and all other variables in the study with the exception of the age and sex of the patient, observed the patient's behaviour in the holding area and determined whether the patient could be separated from their parents or guardians and enter the operating theatre without the need for sedatives. Sedatives were administered in the preoperative holding area if the patient was judged to be showing any signs of distress. Based on a study by Chorney and Kain, 2 the children's distress behaviours before separation were defined as crying, verbal resistance, verbal fear and seeking emotional support. The time that elapsed from arrival at the preoperative holding area until the anaesthetist made the decision regarding sedation was recorded as the waiting time. In patients judged by the anaesthetist not to require sedation before entering the operating theatre but who subsequently became distressed or showed any signs of resistance or refusal when actually separated from their parents or guardians, transfer was transiently delayed and sedatives were administered in the preoperative holding area.
STATISTICAL ANALYSES
All variables were examined separately to determine whether they were predictive of the need for preoperative sedation. Categorical variables were reported as numbers and were analysed using the χ 2 -test or Fisher's exact test as appropriate. Continuous variables were expressed as medians and ranges and analysed using the Mann-Whitney U-test.
Several factors were categorized as dichotomous or polytomous variables to aid JE Kim, BY Jo, HM Oh et al. Preoperative sedative use in children interpretation of the data. Based on clinical perceptions and existing child development models, 14, 15 patients were divided into three age subgroups for further analysis (2 years old, 3 -6 years old and 7 -12 years old). The type of parent or guardian was categorized as mother alone, father alone, both parents, or other. Waiting time was grouped as < 10 min, 10 -19 min and ≥ 20 min.
Variables that were significantly associated with the need for sedative administration on univariate analysis were entered into a multivariate logistic regression model. The results of the regression analysis were presented as odds ratios with 95% confidence intervals (CI). All variables with significance levels of P < 0.05 were considered to be independent predictors of the need for sedatives. The variance inflation factor was assessed to check for multicolinearity. Additionally, the goodness of fit of the model was measured using the Hosmer-Lemeshow test. 16 Receiver operating characteristic (ROC) curve analysis was performed to determine the ability of the mYPAS to predict preoperative sedation.
A P-value of < 0.05 was considered to be statistically significant. Statistical analyses were performed using SPSS ® software version 17.0 (SPSS Inc., Chicago, IL, USA).
Results
A total of 534 patients were assessed for study eligibility. Of these, 69 were excluded due to not meeting the inclusion criteria (n = 34), refusal to participate (n = 26) or cancellation of their operation (n = 9), leaving a total of 465 patients eligible for enrolment in the study. Four patients who received a sedative and six patients who did not were subsequently excluded because of incomplete data, yielding 455 patients included in the final data analyses. Of these, 237 (52.1%) received a sedative and 218 (47.9%) did not. The characteristics of these two groups are shown in Table 1 . Overall median age of the 455 patients was 5 years.
Age, type of parent or guardian, number of siblings, waiting time and mYPAS were identified as significant predictors of preoperative sedation on univariate analysis ( Table 1 ). The relationship between these variables and the need for sedative premedication was then assessed using multivariate logistic regression analysis, which showed that age (P < 0.001), mYPAS > 40 (P < 0.001) and waiting time (P = 0.002) were significant predictors of the need for preoperative sedation, whereas type of parent or guardian and number of siblings were not significantly related to the need for preoperative sedation ( Table 2 ). The variance inflation factor was found to be < 1.2, indicating an absence of severe multicolinearity. The goodness-of-fit of the logistic regression model measured by the Hosmer-Lemeshow test gave a χ 2 value of 5.451, with a nonsignificant P-value of 0.708, indicating that the model adequately fit the logistic regression model.
The ability of the mYPAS to predict preoperative sedation was analysed using the ROC curve. The area under the ROC curve was 0.83 (95% CI 0.80, 0.87; P < 0.001; Fig. 1 ), and the optimum cut-off for requiring sedatives was a mYPAS of 41.7. This cut-off gave a sensitivity of 73.8% and a specificity of 81.2%.
Using a mYPAS of 40.0 as the cut-off value, as indicated in previous studies of anxious children, 17, 18 gave a sensitivity of 80.6% and a specificity of 74.3% for the prediction of preoperative sedation.
Discussion
In the present study, levels of anxiety measured by the mYPAS were shown to be useful for predicting the need for sedatives JE Kim, BY Jo, HM Oh et al. Preoperative sedative use in children when children were separated from their parents or guardians and entered the operating theatre. The mYPAS has been shown to have good inter-rater and intrarater reliability and high validity. 12 Although the mYPAS has been used widely, the definition of high anxiety may vary in different preoperative settings or institutions. 19, 20 while, in other studies, children with mYPAS > 40 were classified as exhibiting high anxiety. 17, 18 In the present study, the optimum cut-off for predicting the need for a sedative was mYPAS > 41.7, which is consistent with the previous studies that described anxious children as those with mYPAS > 40. 17, 18 Although several factors affect the emotional state of children in the preoperative setting, the results of previous studies are inconsistent. 1, 19, 20 The present study found that age ≤ 6 years old, waiting times ≥ 10 min and mYPAS > 40 were associated with the need for preoperative sedatives. The age effect found in the present study is consistent with previous reports that a young age contributes to anxiety or poor behavioural compliance. 1, 18, 20 The age groups used in the present study are in line with the model of Piaget 15 for normal childhood psychological development which classifies development into a sensorimotor period (0 -2 years old), a preoperational thought period (3 -6 years old) and a concrete operational stage (7 -12 years old). In addition, children aged 2 -6 years have been shown to be more likely than those aged 7 -8 years to exhibit problematic behaviour at parental separation. 21 Wollin et al. 19 reported that longer waits from admission to anaesthesia increased anxiety. In the present study, although waiting times were relatively short, a wait of ≥ 10 min in the preoperative holding area increased the need for sedative administration. Results of previous studies about the effect of number of siblings on preoperative anxiety are not consistent. 1, 19 In the present study, although patients who did not have siblings tended to need sedatives, the difference was not statistically significant on multivariate logistic regression analysis.
In the present study, univariate analysis indicated that children were less likely to need preoperative sedatives when their mothers were present rather than their fathers or other carers (data not shown), whereas multivariate regression analysis showed that the type of guardian was not a significant predictor. The presence of parents is generally helpful in reducing a child's anxiety, 22 but parental presence alone may not always be enough. 23 Messeri et al. 24 showed that a mother's presence can help to overcome a child's preoperative anxiety to a greater extent than a father's presence. This disparity may be explained by cultural differences in the role of each parent, with mothers usually taking on a more central role during a child's illness or hospitalization. 24 The discrepancy between the univariate and multivariate analysis in the present study suggests that parental presence is not always effective for relieving anxiety in all children, which is consistent with previous findings. 25 A child's prior experience with surgery or hospital admission has been shown to have an adverse effect on his/her behaviour during subsequent anaesthesia and surgery. 1, 19, 20 It has also been reported, however, that repeated anaesthetics did not exacerbate the anxiety experienced by children when tentative and cautious approach modalities are used, such as midazolam for premedication, providing effective postoperative analgesia, allowing children to recognize and have confidence in the surgical and anaesthesia staff, and performing surgery and anaesthesia on an outpatient basis. 26 Other studies have shown that previous surgery does not affect preoperative anxiety in children. 22, 27 Previous medical experience was not associated with the need for sedatives in the present study.
Children enrolled in day care have been reported to be generally less anxious; 1, 20 however in the present study there was no association between the type of admission and the need for preoperative sedation. In addition, no association was found between preoperative sedation and the sex or birth order of the patient, which is consistent with earlier reports. 1,19 − 21 The present study had a number of limitations. First, parental or guardian anxiety, which may affect the preoperative anxiety of the child, 20, 27 was not assessed. Secondly, management of children in the preoperative period varies widely and so the results may not be applicable to other institutions; for example, in the present study intravenous cannulation was always performed in the admission room or day surgery centre in the presence of guardians. Thirdly, sedatives were administered on the basis of the anaesthetist's judgement, so it was not possible to exclude inter-rater variability among the anaesthetists.
In conclusion, the results of the present study showed that high anxiety levels, measured using the mYPAS, were associated with an increased need for preoperative sedation in children. A cut-off mYPAS of 40 is suggested to determine whether sedation is required in the preoperative holding area. Young age and long waiting times also contributed to the need for preoperative sedation.
